Calcium modulation of morphine analgesia: role of calcium channels and intracellular pool calcium.
Calcium (Ca++) administered into the i.c.v. space of mice has been reported to block opioid-induced antinociception dose dependently. These studies were conducted to test the hypothesis that Ca++ i.c.v. blocks the antinociceptive effects of morphine i.c.v. as a consequence of transmembrane Ca++ influx and Ca++ release from intracellular pools. Mice were injected with voltage-sensitive Ca++ channel antagonists at a dose that did not affect morphine antinociception to determine whether this pretreatment would prevent the inhibitory effects of Ca++. Nimodipine (12 nmol i.c.v.) was ineffective in preventing the inhibitory effects of Ca++ (100 nmol i.c.v.), whereas omega-conotoxin GVIA (3.3 pmol i.c.v.) completely prevented the inhibition by Ca++ of morphine antinociception. Other experiments were conducted to determine whether blocking Ca++ release from Ca++/caffeine-sensitive microsomal pools with ryanodine would prevent the inhibitory effects of Ca++. Ryanodine (2 nmol i.c.v.) significantly attenuated the inhibition by Ca++ of morphine antinociception. Another hypothesis to be tested was that stimulation of Ca++ release from intracellular pools would, like Ca++, block morphine antinociception. Thapsigargin (0.002-30 nmol i.c.v.), which increases cytosolic Ca++ by depleting Ca++ from inositol 1,4,5-trisphosphate-sensitive microsomal pools, dose-dependently blocked the antinociceptive effects of morphine. The results of this study indicate that Ca++ blocked morphine antinociception by stimulating Ca++ influx through omega-conotoxin GVIA-sensitive channels and by stimulating Ca++ release from Ca++/caffeine-sensitive microsomal pools.